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The Bureau of Business and Economic Research is the research and public 
service branch of The University of Montana’s School of Business 
Administration.
The Bureau is involved in a wide variety of activities, including economic 
analysis and forecasting; health care, forest products, and manufacturing industry 
research; and survey research. The latest information about these topics is 
published regularly in the Bureau’s award-winning magazine, the Montana 
Business Quarterly, which is partially supported by Wells Fargo.
The Bureau’s Economics Montana forecasting system provides public and 
private decision makers with reliable forecasts and analysis. These state and local area forecasts are the focus of the 
annual series of Economic Outlook Seminars, cosponsored by First Interstate Bank, the Bureau, and respective Chambers 
of Commerce in Billings, Bozeman, Butte, Great Falls, Helena, Kalispell, and Missoula.
The Montana Poll, a quarterly public opinion poll, questions Montanans about their views on a variety of economic 
and social issues. The Bureau also conducts contract survey research and offers a random-digit dialing program for survey 
organizations in need of random telephone samples.
The Health Care Industry Research Program examines markets, trends, industry structure, costs, and other high 
visibility topics in this important Montana industry.
Research on the forest products industry has long been an important part of Bureau operations. While emphasis is 
placed on Montana’s industry, the cooperative research with the U.S. Forest Service involves most of the Western states. 
A recently-formed research consortium including the Bureau, the Forest Products Department at the University of Idaho, 
and the Wood Materials and Engineering Laboratory at Washington State University addresses forest operations and 
utilization problems unique to the Inland Northwest.
The Bureau, in cooperation with Montana Business Connections, recently expanded the scope of its ongoing wood 
products manufacturing research to include all of Montana’s manufacturing industries. Through this program, a 
comprehensive statewide electronic information system will be developed.
Bureau personnel continually respond to numerous requests for local, state, and national economic data. Don’t 
hesitate to call on Bureau staff members if they can be of service to you.
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Keeping the Lights On 
M ontanans Struggle w ith 
E lectricity C osts 
by Michael Jamison
i
Coal Bed Methane 
Consideration s for D eve lop in g 
a M ontana R esource 
by Mary McNally and Brian Gurney
A Primer on Montana’s Taxes
by Douglas J. Young
Cover. The electricity generation plants at Colstrip billow smoke and steam. 
Montana Power Company no longer owns the plants—they were bought by 
Pennsylvania-based PPL as part of MPC's bid to get out of the energy business. 
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Steve Knight used to go to work and sell aluminum.Now, he stays home and sells electricity.Sitting in a conference room at Columbia Falls Aluminum 
Co. (CFAC), Knight looks tired, the dim circles under his eyes 
nearly as dark as the hallways of the industrial plant where he is 
general manager. He leans forward, elbows on knees, and 
absently shuffles through a stack of papers detailing the upward 
spiral of electricity costs and the corresponding downward 
spiral of his plant’s future.
“There are no good options,” he says. “The power is just 
so much more valuable than the metal, and you have to do 
what you can to stay afloat.”
These days, staying afloat means selling electricity, not
aluminum. It also means, oddly enough, paying employees not 
to come to work.
CFAC, nestled at the foot of a blunt, treeless mountain just 
east of Glacier National Park, used to make a million pounds of 
aluminum every day. Every 24 hours, the nearly 600 workers 
churned out enough metal for 29 million beer cans, earning a 
combined $31 million payroll for the effort.
But all that metal took a lot of electricity to produce. When 
running full tilt, the plant consumed 345 megawatts, enough to 
power Billings, Butte, and Great Falls combined. CFAC ate 
almost one-eighth of all the electricity consumed in the entire 
state of Montana, and used the energy to turn alumina powder 
into aluminum.
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High-voltage electric wires 
carry power from 
generating plants in 
Colstrip, Montana, toward 
the western horizon. 
PHOTO BY KURT WILSON
And that is why it was the first to fall when the cost 
of electricity doubled, then doubled again, then doubled 
again, and again, and again, and then finally, once again —  
short-circuiting the state's industrial base and the broader 
economy of the West.
So far, most of the Montana economy has been relatively 
immune to spikes in power prices, with only the largest 
industrial electricity users affected. And while no one is certain 
how the overall economy will fare once predicted high prices 
hit Main Street, most believe at least a slight economic 
downturn can be expected.
That anticipated downturn is, in fact, one of the few relative 
certainties in a power crisis wrought with uncertainty. The
future will be more expensive. That is a given. The question is, 
how much more expensive will it be? There remains no ready 
answer in a market that shifts faster than Montana weather.
One minute, CFAC was buying $22-per-megawatt power; 
the next minute, what power could be had was running 
upward of $1,500 on the spot market, Knight said. It happened 
that fast.
And at that price, making aluminum made about as much 
sense as dumping buckets of money into the nearby Flathead 
River. The best solution, Knight decided, was to take what 
cheap power he already had secured under contract and sell it 
back into the grid, cashing in on the very spot prices that were 
putting him out of business.
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Billowing smoke from the stacks o f the Colstrip power plants was at the 
center of much of the battle surrounding the building of the facilities. 
PHOTO BY KURT WILSON
“We’re going to need a whole new way of thinking about 
business,” he said, “because this is a whole new world we’re 
living in.”
A Brave, Ruthless New World
How that new world came to be remains something of a 
mystery, but most agree it emerged out of a “perfect storm” 
of sorts, a confluence of events that were as unpredictable as 
they were devastating. Any one o f those events could have 
caused higher prices, but when combined they worked
together to send energy costs to unimaginable heights.
As early as 1996, energy analysts were warning that 
electrical deregulation —  giving customers a choice of power 
providers much the same way they had been given a choice 
of long-distance telephone carriers —  was a bad idea for 
Montana.
But large industrial users —  including CFAC —  insisted 
they could get a better deal on the open market. They got 
what they asked for, but not what they wanted.
Under pressure, Congress passed legislation that allowed
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deregulation of wholesale power. The free market, not 
government regulators, would determine price. Federal 
lawmakers followed up by erasing state lines with regard to 
transmitting power, thus opening the grid to regional 
competition at the wholesale level.
But, even as the 1997 Montana Legislature was signing 
retail electricity deregulation into law, power plants in other 
deregulated states were struggling. California, one of the first 
to deregulate, found itself in an energy shortfall, even though 
the state was using slightly less power than it had in the past.
One big power plant after another went off-line for 
emergency repairs, and the lights began to dim.
At the same time, demand for energy was growing, fueled 
by a booming national economy, and few new power plants 
were coming on-line. Demand clearly was outstripping 
dependable supply. (Except in Montana, a state that 
produces 5,200 megawatts but uses just 2,800.)
And up in the Northwest, where Bonneville Power 
Administration’s (BPA) 29 dams had always produced lots of 
power, the skies were drying up. A historic drought gripped 
the region, and spring runoff was half of what it should have 
been.
Add to the mix a cold winter in California and a hot 
summer in the Northwest, and the clouds clearly were 
swirling around that “perfect storm.”
Analysts agree that so many factors played into the 
ultimate problem that it is certain power prices would have 
gone up even without deregulation. States would have been 
forced to call on regulated power companies to build more 
plants, and the cost of those plants would have been passed 
on to consumers.
But few believe state regulators would have allowed power 
companies to charge hundreds of dollars for a megawatt that 
cost tens of dollars to produce.
No matter. This was a new world, and old rules no longer 
applied.
Everyone was surprised, it seemed, by the speed with 
which free-market events cascaded into energy deficit and 
price escalation.
“We are seeing that the electricity market can be very 
volatile, and not very responsive to price,” observed Larry 
Cassidy, chair of the Northwest Power Planning Council. 
“The truth is that deregulation is having a profound impact 
on the region.”
One profound impact was easily visible from Steve 
Knight’s window in Columbia Falls. His plant was idle, 
looming dark in the shadow of Teakettle Mountain.
Industry Falters in the Dark
Because the big industrial customers were the first to ask 
for deregulation, they were the first to feel the pinch. 
Montana’s retail consumers were protected for a while, not 
able to “choose” a power provider until mid-2002. So while 
homeowners left the lights burning, unaware of the storm 
brewing outside, industry faltered in the dark.
After CFAC closed, 
others soon followed.
A Butte copper mine 
owned by Montana 
Resources Inc. shut its 
doors to 335 workers 
during the summer of 
2000. The mine’s $12 
million annual power 
bill had ballooned to 




linerboard plant west of 
Missoula sent a few 
dozen workers home.
Ash Grove Cement 
near Helena began to stumble, and Whitehall’s Golden 
Sunlight gold mine was operating on a “tenuous schedule.”
However, although hundreds of workers were laid off 
statewide, the hit to the overall economy has not been as 
large as might be suspected. Some mom-and-pop retailers are 
starting to see a change in their power bills, and are becoming 
more energy conscious, keeping a watchful eye on the future.
Another saving grace for the state’s economy has been 
that CFAC’s $31 million payroll has continued to flow into 
local pockets.
Under a deal between BPA and several of the region’s 
aluminum producers, BPA agreed to pay workers’ salaries and 
benefits if aluminum plant managers would close shop. The 
region’s aluminum-industry workforce hovers at about 7,500, 
employed at 10 plants (see page 8).
That worker-buyout plan emerged after BPA, like private 
industry, found itself caught by surprise with skyrocketing 
energy prices.
BPA produces about 8,000 megawatts, selling it by 
contract to industries and power utilities throughout the 
region. But, like the private sector, the agency was enticed by 
low free-market prices in the early days of deregulation.
BPA, in an attempt to pass savings on to customers, 
decided to sell more power than it made. The agency signed 
contracts to sell 11,000 megawatts, or 3,000 megs more than 
it produced. The idea was to purchase the additional 3,000 
megawatts on the then-cheap open market and resell it at 
cost to regional customers. It was win-win, assuming free- 
market power prices stayed low.
They didn’t.
“We made a mistake,” said BPA administrator Steve 
Wright.
Now, BPA is in a position of having to raise rates across 
the board in order to buy 3,000 megs at steep private market 
prices. That purchase, the agency initially said, could mean a 
250 percent increase for all BPA customers.
But thanks to a couple of new power plants that will be up
Large industrial 
users —  including 
CFAC  —  insisted 
they could get a 
better deal on the 
open market. They 
got what they asked 
for, but not what 
they wanted.
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But make no mistake: 
power always comes 
with a price.
Dropping the demand 
has come at the cost 
o f jobs. Producing more 
hydropower has come 
at the cost o f endangered 
fish. Using temporary 
generators to fuel 
industry has come at 
the cost o f air quality.
and running by year’s end, some o f that increase has been 
mitigated. In addition, deals like the one brokered with 
CFAC —  paying industries not to use electricity —- also have 
freed up much power that BPA would otherwise have to buy 
on the market. (It has also, ironically, been a boon for the 
aluminum industry. Kaiser Aluminum in Washington state 
reported first quarter profits up $119.6 million, all from the 
re-sale of “cheap” power the company had under contract.) 
The result is BPA’s rate hike could be lower than 100 percent, 
perhaps even as low as 50 percent.
But make no mistake: power always comes with a price.
Dropping the demand has come at the cost of jobs. 
Producing more hydropower has come at the cost of 
endangered fish. Using temporary generators to fuel industry 
has come at the cost of air quality.
And new power plants will come at the cost of 
environmental concerns, as well as the cost to consumers 
who ultimately will pay for construction o f those expensive 
plants. Those costs are difficult to measure, but surely will 
make long-term waves in economies as small as Montana’s.
The cost of not taking those emergency measures, 
however, might be highest o f all to the local and regional 
economy.
“If the issue of affordable energy isn’t addressed soon, 
these industries are history,” said Tom Daubert, a lobbyist for 
Ash Grove Cement.
Dennis Robinson agreed. From his office at Plum Creek 
Timber Co., things aren’t looking good.
“The bottom line is we could see at least a 300 percent 
increase in our rates come October,” he said. “We can’t live 
with that.”
(Editor’s note: Recent declines in spot electricity prices suggest 
that these dire forecasts may not materialize).
And few believe Columbia Falls —  home to Plum Creek 
as well as CFAC —  can live with losing Robinson’s employer.
No Easy Fix for the "Perfect Storm"
Despite much debate and analysis over the past 12 months, 
no one has presented any truly innovative fixes that would 
return Montana’s low-cost electricity. It is as if the “eureka” light 
bulb that snaps on overhead at times of inspiration has been 
darkened by the intellectual equivalent of a rolling blackout.
An energy task force convened last year by Gov. Judy 
Martz is still working to generate a lasting solution that will 
ensure enough power at an affordable price, despite the fact 
that the state continues to produce more power than it uses.
In this new world, power can be sold anywhere, anytime to 
the highest bidder. Montanans now must out-bid California 
for Montana power, and that means less power and higher 
prices here at home.
Solutions that have been discussed over the past year 
include more power plants, more conservation, more 
renewable energy sources, and more coal mining.
In fact, coal mining is one area of the Montana economy 
that could stand to see an increase due to the high cost of 
energy. Another area is power production itself. Great Falls- 
based Energy West Inc. nearly tripled profits in the first nine 
months of this fiscal year, climbing to $3.46 million from a 
mark of $1.27 million last year. At the same time, the 
company’s natural gas utility hiked customer rates in Great 
Falls by 75 percent.
Currendy, Wyoming is the nation’s largest coal producer, 
stripping out 337 million tons per year. Montana’s five mines 
unearthed just 41 million tons of coal in 1999, by comparison, 
creating about 900 high-paying jobs in the process.
Energy analysts note that while Wyoming still has coal to 
spare (and better-quality coal than Montana), that state’s rail 
system is maxed out. There might be room for more Montana 
coal on the market, even though it is not as clean and is more 
expensive to get to.
“If we could squeeze another 10 percent out, we’d be 
doing pretty good,” said John Brower, a geologist and mineral 
economist at Butte’s Montana Tech. “All of a sudden, things 
are urgent. The need for more electricity is painfully clear.
The fuel that can respond quickest is coal.”
Brower’s 10 percent increase in coal production could 
mean another 100 jobs (average annual salary $50,000) and 
another $3.3 million in state coal tax revenues. Already, 
Montana coal operations are seeing their stock climb in 
anticipation o f heightened production. Westmoreland, with 
mines near Sydney and Colstrip, has marked a 500 percent 
stock increase in the past year and a half, up to nearly $20 
per share. Coal bed methane production also shows economic 
potential (see article, page 10).
But there are no sure bets, even when it comes to making 
money in a deregulated energy market.
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Any new coal-fired power plants will require four to five 
years for construction, and much could change in the interim, 
as has been proved in the past four to five years. In addition, 
Montana’s mines already are working at capacity, and 
expanding operations will require companies to invest heavily 
in expensive equipment.
That might not be attractive to many; despite the 
immediate need for power, the U.S. Department of Energy 
predicts coal prices will drop 25 percent in the next 15 years, a 
big red flag for operations investing in expansion. The future, it 
seems, might be too uncertain, too volatile under the influence 
of unfettered capitalism, for many companies to make the leap 
and expand. To what degree that hesitancy might extend to 
other segments of the economy is unclear, but signals are it 
already is infecting business owners.
High Prices may Cause 
Economic Slowdown
For those not working in heavy industry —  for homeowners 
and Main Street business owners —  energy conservation is 
becoming more and more important.
In the Flathead Valley, commercial consumers have seen a
29 percent increase in electricity rates over the past year, says 
John Goroski, rates and analysis manager of Flathead Electric 
Cooperative.
Goroski says he doesn’t think these prices have driven 
anyone out of businesses, but people are doing “everything to 
reduce consumption and keep their doors open.”
The Flathead Electric Cooperative, along with 25 other 
cooperatives, supplies electricity for almost 40 percent of the 
state. The Montana Power Company and Montana Dakota 
Utilities supply the remaining 60 percent of the state. The 
Flathead cooperative has seen the highest increases. Despite 
recent editorials and letters stating that deregulation is to 
blame for Flathead’s problems, electric cooperatives are 
regulated by their own board of directors and their price 
increases are not related to our state’s legislation.
As electricity bills go up, some Montana hotel owners are 
adding an “energy surcharge” to their rates.
According to Rick McCamley, president of the Montana 
Inn Keepers, hotels, like ail other businesses in the state, are 
girding themselves against an almost certain jump in electric 
costs. While he has no intention of enacting a surcharge at 
his Whitefish establishment, others, he said, are scrambling 
to squirrel away a chilly day fund.
Montana's five coal mines unearthed 41 million tons o f coal in 1999 and analysts say 
there might be room in the market for more Montana coal. PHOTO BY KURT WILSON
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Cal Sweet, a retired electrical engineer and head of the 
board at Immanual Lutheran’s nursing home in Kalispell, says 
high electric bills could push his and other nursing homes over 
the financial edge. His January power bill this year was $3,522; 
next year, it is estimated to be $23,668.
Webb Brown, president of the Montana Chamber of 
Commerce, says few have felt the pinch yet, but many are 
already wincing in anticipation.
“Montanans are really resilient,” Brown said, “but there’s 
only so far you can stretch a dollar before it snaps.”
Restaurants, sporting goods stores, bakeries —  just about 
any business you can imagine —  will have to spend more 
out-of-pocket in coming years just to keep the lights on, 
he said. Most Montana businesses do not enjoy wide enough 
profit margins to simply swallow the extra cost, and so will pass 
it along to customers.
But those same customers will be seeing higher electricity 
bills at home, and so will have less money available to give 
retailers.
Buyers will have less money, while sellers will be hiking 
prices.
By any measure, it seems a recipe for economic 
slowdown, and economists are projecting a 1 or 2 percent 
decline in economic growth as a result.
Those predictions, however, are based on current events, 
and so may not extend very far into this new future where 
current events change with unprecedented swiftness. Just a
year ago, big industry was predicting deregulation would 
push already-low power prices down, and many now closed 
were then looking at expansion.
Nevertheless, predictions are running rampant.
BPA predicts that if the region’s entire aluminum 
industry would shut down for two years —  as CFAC has 
agreed to do —  the price o f power for everyone else could 
remain nearly stable.
The aluminum industry predicts shutting down could 
cost 30,000 jobs to the Pacific Northwest.
Economists predict not shutting down aluminum could 
cost homeowners a 200 percent increase in their monthly 
power bills, and further predict that a 200 percent increase 
could cost the region as many as 60,000 jobs.
Montana politicians predict industry can stagger along 
if a “power pool” is created, wherein deals are struck 
that entice power providers to make some cheap energy 
available to industries on the brink. PPL, the Pennsylvania- 
based company that purchased Montana Power Company’s 
generation plants after deregulation, has committed 20 
megawatts to the pool; Northwestern Corp., which is 
planning a new natural gas-fired power plant near Great 
Falls, has promised another 80 megs.
A survey by the Bureau o f Business and Economic 
Research at The University of Montana predicts that more 
than 50 percent o f Montana’s largest industries will have to 
cut back if energy prices remain high.
Aluminum Plants Asked to Shut Down
The BPA has asked aluminum plants In the Pacific Northwest to 
voluntarily shut down for the coming two years in order to put about 
1,500 megawatts back onto the grid. In Montana, the Columbia Falls 
Aluminum Co. has agreed to the deal, and BPA is paying workers' wages 
and benefits in return. Other plants are currently in negotiations with BPA 
concerning possible voluntary shutdowns. Following is a list of the 
region's aluminum plants and the number of workers each plant employs.
• Columbia Falls Aluminum Co. (Montana) - 585 workers
• Kaiser Aluminum Corp. (Washington) - 1,000 workers
• Kaiser Tacoma (Washington) - 375 workers
• Golden Northwest Aluminum (Washington) - 700 workers
• Golden Northwest Aluminum (Oregon) - 525 workers
• Alcoa Wenatchee Works (Washington) - 640 workers
• Alcoa Intalco Works (Washington) - 930 workers
• Alcoa Troutdale (Oregon) - 525 workers 
Longview Aluminum Co. (Washington) - 925 workers
• Vanalco (Washington) - 600 workers
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Working round the clock, the power plants at Colstrip churn coal into electricity at full capacity 
trying to keep up with the energy demands in the Northwest. PHOTO BY KURT WILSON
State lawmakers predict that 
watering down environmental laws and 
regulatory controls will encourage more 
power plant production.
Consumer advocates and 
environmentalists predict Montanans 
will pay the price for those new plants 
with a degraded standard of living.
Energy analysts predict that new 
plants will be nearly useless until new 
transmission lines are built (estimated 
cost: $1 million per mile).
Some industries predict Montana will 
have to, at least in part, re-regulate the 
power market. “We supported that 
(deregulation) decision,” said Greg 
Strieker, president of idled Montana 
Resources Inc., “and now we have to say we were wrong.”
Others predict that, given time, the market will mature, 
level out and affordable power will once again be available. 
Deregulation, they say, will work.
But no one —  not the deregulation proponents, not the 
industry chiefs, not the economists —  is predicting a return to 
the comfortably low prices of the past. The prediction is for
higher prices. How much higher? Who 
knows. Some say high enough to kill 
Montana’s traditional industry base, 
which already was struggling to 
compete in an emerging global 
marketplace.
“In no time at all, the Legislature 
and industry itself cost the state more 
jobs than environmentalists could have 
ever claimed in 25 years,” said Gerald 
Mueller, a longtime power industry 
analyst. “We haven’t even begun to feel 
the pain.”
The pain so far has been confined to 
isolated industries, with the overall 
economy insulated from much of the 
impact. But it won’t be long, many 
believe, until the pain of those industries radiates out into the 
community at large.
“Seattle will survive a plant closure,” said U.S. Sen. Max 
Baucus, D-Mont. “Columbia Falls will not.”Q
Michael Jamison is a reporter for the Missoulian and a freelance 
writer.
“In no time at all, 
the Legislature and 
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environmentalists could 
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begun to feel the pa in”
— Gerald Mueller, 
energy analyst




Considerations for Developing a Montana Resource
by Mary McNally 
and Brian Gurney
M ontana is at a critical juncture in its economic and energy history. The state’s economy has languished for several years, particularly when compared with 
the recent economic growth experienced in other areas of the 
nation. Our slowed economy has been further compromised 
by an increasingly volatile energy sector. The ramifications of 
deregulation, tightening supplies, and increasing demand are 
being felt throughout the Northwest, and the future is even 
more uncertain as Montana moves toward full deregulation. 
Amid the uncertainty, several things are clear. First, power
that is generated in Montana is now “on the market,” and 
Montana industries and consumers will no longer enjoy 
relat vely cheap energy. Second, Montana has a significant 
reserve of a potentially important energy source: coal bed 
methane. Third, given the soaring costs of methane, or 
natural gas, this resource is attractive for development. 
Fourth, the state has choices about how to develop this 
resource, and the decisions have important implications for 
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Figure 2
Coal Reserves in the Powder River Basin
In this article, we will discuss the opportunity coal bed 
methane offers as a source of both energy and economic 
growth if Montana elects an appropriate and long-term 
approach to its development.
Coal Bed Methane
Natural gas consumption, which accounted for 23 percent 
of domestic energy use in 1999, is expected to grow more 
rapidly than any other major fuel source from 1999 to 2020.1 
In the past 20 years, gas consumption has varied, from a low 
of 16.2 trillion cubic feet (tcf) in 1986 to a high of 22.1 TCF 
in 1972. However, due to industry restructuring and 
increasing demand for gas-fired electricity generation, natural 
gas is increasingly in demand.
For example, the National Petroleum Council’s 1999 
study, “Meeting the Challenges of the Nation’s Growing 
Natural Gas Demand,” estimated that demand for gas could 
increase 32 percent between 1998 and 2010.2 And as demand 
increases, so will pressure on the supply of natural gas. In fact, 
the ramifications of this are already evident, and resulting 
price increases have caught even industry analysts by
surprise.3 The 1999 benchmark study expected the weighted 
U.S. wellhead price of natural gas to remain below $3 per 
thousand cubic feet (mcf) through 2010. Instead, the average 
wellhead price exceeded the $3 in April 2000, and has stayed 
up ever since, with spot market prices in excess of $7.4 The 
price volatility will likely continue. At these prices, natural 
gas is an increasingly attractive energy resource, and U.S. 
production is increasing.
Methane is a form of natural gas that is found in coal 
seams. Coal bed methane (CBM) production involves 
extracting gas from coal seams by drilling wells and pumping 
out ground water, thereby decreasing the pressure and 
allowing the methane gas to escape. The quantity and quality 
of CBM varies greatly between coal deposits, but estimates 
suggest that technically recoverable resources of coal bed gas 
in the lower 48 states range from 13 to 130 tcf.5 It is also 
likely that these estimates will increase as technology evolves 
to make more coal bed gas recoverable.
Coal bed methane extraction is a relatively new process, 
and was not a significant proportion of the natural gas 
industry as recently as ten years ago. But as natural gas
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demand and prices have surged, so 
has interest in CBM. Gas production 
from coal bed methane totaled 1.2 
tcf in 1999, comprising 5.9 percent of 
U.S. natural gas consumption; by 
2003, it is projected that CBM 
production will approach 1.8 tcf, an 
increase o f 9 percent.6 Analysts 
estimate that coal bed methane wells 
could eventually comprise 12 percent 
of the nation’s natural gas supply.7 By 
any estimating parameters, coal bed 
methane could clearly play an 
important role in meeting energy 
needs in the near future.
Montana has the largest coal 
reserves in the nation. At present, 
most attention has been focused on 
the Powder River Basin, an area of 
5,000 square miles that is estimated 
to contain 1.3 trillion short tons of 
coal, the largest coal deposit in the 
country. Most of the Powder River 
Basin coal is located in Wyoming —
Montana’s share of the reserves is 
about 5 to 10 percent.8 Estimates of 
methane reserves in the Powder River Basin vary widely, 
from 20 trillion cubic feet (tcf) to 60 tcf.9 However, only a 
portion of methane reserves are actually recoverable —  that 
is, technically and economically feasible for development. A 
conservative estimate of recoverable methane in the Powder 
River Basin is 1 trillion cubic feet.10 It is likely that more 
reserves may become recoverable as the technology advances 
and the economics of the gas industry make development 
even more attractive. While much o f the current attention is 
focused on the Powder River Basin, Montana has other coal 
reserves that are also starting to be examined. The Montana 
Board o f Oil and Gas Conservation plans to authorize up to 
200 exploratory wells in Carbon, Stillwater, Park, and 
Gallatin counties as well as in the Powder River Basin.11
It is hard to know precisely what the economic potential 
of developing coal bed methane in the Powder River Basin 
will be for the state of Montana, but there are obvious short­
term benefits in terms of royalty payments and severance 
taxes. One rough estimate, developed by CMS Energy and 
presented to the Coal Bed Coordination Group, predicted a 
total production tax value of $441.8 million over 20 years.12 
Compare this with another industry estimate o f production 
taxes to Montana totaling $982 million over a projected 22- 
year life o f CBM development in the Powder River Basin.13 
Clearly there are huge discrepancies in estimates o f potential 
benefits, as these estimates are necessarily based on 
assumptions about well productivity, product demand, selling 
price, and other variables. Unfortunately, these estimates, no 
matter how tenuous, often are offered as facts in the larger
public debate over resource 
development.
While the economic potential 
of coal bed methane in Montana 
is significant, there are a number 
o f concerns that accompany 
development of this resource.
These include impacts on water 
quality and availability, disposal of 
discharged groundwater, 
infrastructure development, noise 
pollution, and long-term impacts on 
agricultural and ranching economies. 
There is little data available about 
many o f these impacts, and no 
reasonable attempt has been made 
yet to estimate potential costs.
For example, a recent industry- 
sponsored study of coal bed methane 
development in the Powder River 
Basin identified no costs over the life 
of the project, but estimated a $4 
billion benefit.14 It is hoped that 
these costs will be addressed in a 
more reasonable fashion in the 
forthcoming Environmental Impact 
Statement (EIS) (see page 15).
The benefits and some of the costs o f CBM production 
are becoming evident in Wyoming, which has moved ahead 
of Montana in developing coal bed methane in the Powder 
River Basin. The experience in Wyoming offers some 
insights into CBM production.
The Wyoming Experience
Wyoming has been actively developing the Powder River 
Basin in recent years. According to the Wyoming Oil and 
Gas Conservation Commission, CBM production in the 
Powder River Basin totaled 58 million cubic feet of gas in 
1999, a twelvefold increase over production just four years 
earlier.15 And forecasts are that production will increase to 
145 mcf in calendar year 2000.16
Coal bed methane development is having immediate 
economic benefits for Wyoming, but it is difficult to precisely 
quantify the magnitude o f the impact. Table 1 shows the 
mineral severance taxes Wyoming receives from natural gas 
and all sources, including projections through 2002. Clearly, 
natural gas is becoming a more important component of 
Wyoming’s revenue stream.
Wyoming does not separate coal bed methane from other 
sources of natural gas when estimating severance taxes. 
However, coal bed methane represents only a portion of 
total natural gas production. Table 2 uses forecast 
projections for estimated price and production levels of 
CBM in Wyoming to develop a very rough estimate of 
potential severance taxes from CBM. Using this method of
While the economic 
potential o f coal bed 
methane in Montana 
is significant, there are 
a number o f concerns that 
accompany development 
o f this resource. These 
include impacts on water 
quality and availability, 
disposal o f discharged 
groundwater; infrastructure 
development, noise 
pollution, and long-term 
impacts on agricultural 
and ranching economies.
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T^ble 1





S e v e ra n c e
N atu ra l 
G as a s  a  %  
o f  T ota l
1990 S50,223,894 $251,377,942 20
1995 $43,372,402 $184,256,060 24
2000 $120,540,4121 $275,143,604 44
2001* $218,000,000 $388,800,000 56
2002* $177,600,000 $329,300,000 54
* Projected.
Source: January 2001 Wyoming Consensus Revenue Estimating 
Group, Table 6 Mineral Severance Taxes.
Table 2
Estimate o f  Severance Tax from  Coal Bed Methane
C a le n d a r
Year
CBM P rice  
11/2/01)
P rodu ct io n /  
s o l d  (mcf)
CBM  
P r o d u c t io n  
a s  a  %  o f  
Tota l
E s t im a ted  
S ev e ra n c e  
(a ssum e 6%)
2000 $3.00 145,000,000 10.0% $26,100,000
2001 $4.00 175,000,000 11.3% $42,000,000
2002 $2.50 225,000,000 14.1% $33,750,000
Source: January 2001 Wyoming Consensus Revenue Estimating Group, Major 
Mineral Commodities — CREG Forecast Comparisons.
Table 3
W yom ing Coal Bed Methane Production 
Powder River Basin
1 9 9 5  1 9 9 9
Gas(mcf) 4,753,448 58,106,679
Water (bbls) 17,102,477 154,249,005
Source: January 2000 Wyoming Consensus Revenue 
Estimating Group, www.eadiv.state.wy.us/creg.
estimation, CBM accounted for 10 percent of the total 
natural gas production in 2000 and, assuming a 6 percent 
severance tax, it contributed $26 million to state funds.17 In 
other words, CBM represented only about 9 percent of 
Wyoming’s total severance taxes that year. While significant, 
this amount is considerably less than some of the numbers 
that have emerged as part of the public debate.18
Along with severance and royalty revenues, CBM also 
directly impacts local mineral rights holders. According to
Wyoming Oil and Gas data, nearly 7,000 coal bed permits 
were issued between February 2000 and 2001 for state, 
federal, and fee lands, with the vast majority (72 percent) 
issued for fee land.19 Landowners who also own the mineral 
rights to their property will receive royalty payments, 
estimated to approach $120,000 during the average life of a 
well.20 Property owners who don’t hold the mineral rights are 
generally limited to negotiating one-time payments for 
surface damages. In addition to the direct economic benefits
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One can argue that there is 
not much emphasis on developing 
this resource with an eye toward 
maximizing long-term economic 
development opportunities.
Instead, CBM  is being developed 
and exported, and when the reserves 
are exhausted the boom will, once 
again, be over. This is a scenario 
that has repeatedly been played 
out in many western states 
when it comes to natural 
resource development.
to mineral rights holders, local communities and businesses 
experience increased demand for goods and services, as well 
as increased costs associated with the influx o f labor.
Along with the direct and indirect economic benefits of 
CBM development, there are also some costs. In order to 
release the methane contained in coal seams, large quantities 
of ground water have to be pumped out and discharged, as 
illustrated in Table 3.
A  single methane well may produce an average o f 12 
gallons o f water per minute (discharge is higher initially and 
lower later). Over the course of an estimated lifetime of 10 
years, this amounts to a significant quantity of ground water. 
The way this discharged water is managed has become a real 
concern.21 While some states require specific mitigation 
practices of one sort or another (e.g. reinjection wells to 
return the water underground), there are no uniform 
requirements for handling the water in Wyoming, and it is 
generally allowed to run off.22 The combination of dewatering 
and surface runoff can cause problems with flooding, erosion, 
and dry water wells. It also raises concerns about long-term 
sustainability for rural communities heavily dependent on 
ground water.
This is particularly true when the benefits and costs 
(direct or indirect) of development are not easily known —  
when, for example, the land owners are not the same people 
as the mineral rights owners. Wyoming, like Montana, has a 
mix o f land and mineral ownership. It is often the case that 
surface rights are owned by one entity and mineral rights by 
another. Overall, approximately 50 percent o f the land in 
Wyoming is federally owned, and the mineral rights are 70 
percent federally held. The Bureau of Land Management, 
which issues the permits for CBM production of federal 
reserves, requires that the lessee/operator provide a 
comprehensive water management plan as part o f the
application to drill, but standards are largely of a reporting 
nature. There is also a water well agreement that BLM 
requires of CBM operators on federal leases. The agreement 
addresses monitoring of any properly-permitted water well 
that fall within the Circle of Influence (defined as a 1/2 mile 
radius around a well). If wells in this radius become impaired, 
they can be mitigated (e.g. reconfigured, redrilled, or mitigated 
by other means). Recently the state has also insisted that 
similar agreements be offered to landowners affected by 
drilling on state lands, and is pressuring operators to do the 
same for drilling on fee lands. It is less clear what the 
implications will be if groundwater sources outside the Circle 
of Influence are affected, or if the landowner and operator fail 
to agree on causes and remedies for damages.
Water quality is also an issue. While the ground water in 
the Powder River Basin is considered potable, high salinity 
often makes it unsuitable for irrigation, and the discharged 
water may harm range grass.23 Initially, the discharged water 
did not meet Wyoming’s water quality standards, but the 
standards were lowered in 2000.24 In sum, the long-term 
effects o f CBM development on surface and ground water is 
uncertain.
Wyoming presently has about 7,000 methane wells, with 
some scenarios projecting that number may go as high as 
40,000. Development is obviously generating increased 
revenues for the state and for others in the short term. At 
the same time, there are some concerns about the long-term 
impacts of the way CBM is being produced. Perhaps just as 
importantly, one can argue that there is not much emphasis 
on developing this resource with an eye toward maximizing 
long-term economic development opportunities. Instead,
CBM is being developed and exported, and when the reserves 
are exhausted the boom will, once again, be over. This is a 
scenario that has repeatedly been played out in many western 
states when it comes to natural resource development. We 
believe there are alternative development options that 
Montana must consider if coal bed methane is to provide a 
long-term economic benefit.
Development Options for Montana
Large quantities of methane reside in the coal seams of 
eastern Montana. We can assume that profit drives industry 
and without favorable economic conditions, exploration and 
production of the resource will not occur. If the same favorable 
economic conditions that have given rise to massive 
development in Wyoming during the past three years continue 
for the next five to ten years, Montana is likely to experience a 
substantial influx of industry into the state.
We need to examine coal bed methane as an asset and 
leverage it to economically benefit Montana residents.
We should pursue approaches that add value to the resource, 
develop local expertise and businesses, and take a long-term 
approach to the development o f this valuable resource.
In the short term, Montana faces an energy dilemma. Many
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of the state’s largest employers are energy-intensive 
industries. Businesses that were able to secure long-term 
contracts for electricity some 18 months ago find themselves 
in good position for the time being. Energy-intensive 
businesses with contracts that have expired, or will expire 
shortly, are at the mercy of the market.
This is truly ironic, as Montana is an energy-rich state.
Yet, we are at the mercy of supply-side energy markets, now 
competing with states with large population centers and 
stronger economic bases. Deregulation will create price parity 
in the long run. But this is not necessarily good news for 
Montana. In 1998, Montana ranked fourth out of 50 states 
for lowest average revenue per kilowatt hour.25 The theory of 
price parity is that a business in Helena, for example, will pay 
relatively the same price for electricity as a similarly situated 
business in Reno, Nevada, or elsewhere. When one couples 
this situation with a small and widely-dispersed market, 
Montanans may well find themselves paying a price “above 
parity” in the long run.
As a state, how can we address our energy needs?
Montana has proven reserves of coal bed methane of 1 tcf 
(trillion cubic feet), and much of Montana’s coal reserves 
have yet to be examined for methane content. The coal 
reserves of Montana are of great interest to industry as long 
as prices stay high. With elevated prices, industry will seek 
to rapidly produce and export this valuable Montana resource 
in an attempt to meet demand for consumers elsewhere in 
the nation. The federal and state governments, along with 
mineral holders, will enjoy a substantial windfall in the 
short term.
But the expected life of a coal bed methane well is 10 tol5 
years. According to one industry-generated estimate, if 
development started now and the projected 9,550 wells were 
developed, the production rate forecast for all lands in the 
Powder River Basin of Montana would peak by 2008 and 
decline thereafter.26 This type of development does little for 
residents of Montana in the long run. And it will not directly 
ease the energy price crunch we are facing.
Instead of a traditional boom and bust approach, Montana 
has an opportunity to plan how to best develop coal and 
methane resources. The rush to immediate development in 
Montana has been slowed by a lawsuit the Northern Plains 
Resource Council filed against the Montana Board of Oil and 
Gas Conservation. A subsequent agreement between 
MBOGC and Northern Plains resulted in a moratorium on 
new CBM permits until an Environmental Impact Statement 
is completed in spring 2002. In the meantime, the existing 
264 permitted coal bed methane wells continue to operate, 
and there are many more drilling applications expected. It 
should be noted that the EIS is not expected to consider 
various development options as discussed below; instead, it 
will focus on more conventional approaches of extracting this 
resource, and emphasize short-term costs and benefits. If 
Montana wants to develop strategies for the long-term 
development of CBM and our economy, we need to take the 
initiative ourselves.
Methane Com bined Cycle
One piece of the Montana energy puzzle could involve 
building natural gas (methane) combined-cycle power plants 
to address short-term energy needs. This type of generation 
has many benefits:
1) Combined-cycle units operate at about 52 percent 
efficiency while new coal-steam units operate at 35 percent 
efficiency.
2) The cost of construction for combined-cycle units is 
about 41 percent of coal-steam units at roughly $300,000 per 
megawatt.27
3) Combined-cycle plants do not require the economies of 
scale of other designs and can be appropriately “sized” to 
meet the needs of a specific region or area.
4) A combined-cycle unit can be brought online in less 
than 18 months.28
5) Combined-cycle units are environmentally friendly, 
producing lower levels 
of carbon dioxide 
emissions as compared 
to coal-steam units.
If these units were 
built through a public/ 
private partnership, the 
benefits could be 
directly captured by 
Montana residents in 
the form of reduced 
energy costs. Montana 
has long been a net 
exporter of energy.
Instead of exporting all 
our energy out-of-state, 
only to be faced with 
buying it back at 
market prices, it should 
be a priority to develop 
Montana natural 
resources in ways that 
benefit residents first, 
and regional markets second.
Microturbines
Value is added to methane through its conversion into 
electrical energy via steam, turbine, or fuel cells. The most 
promising of the traditional electricity generating devices 
is the microturbine. Microturbines are relatively inexpensive 
to operate, costing as little as one-third of the running 
costs of a comparable diesel generator. Microturbines 
operate by burning fuel such as methane or propane and are 
utilized as grid-connected or stand-alone units. The 
operating efficiency of microturbines is about 32 percent and 
each unit is capable of producing from 25kw to 500kw of 
electricity.29 In addition, microturbines emit very low levels of
In the short term, 
Montana faces an energy 
dilemma....This is truly 
ironic, as Montana is 
an energy-rich state.
Yet, we are at the mercy 
of supply-side energy 
markets, now competing 
with states with large 
population centers and 
stronger economic bases.
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pollutants and have been documented as operating for up to 
15,000 hours without maintenance.30
The earliest role for microturbines was as backup to 
primary systems where a constant and reliable source of 
electricity was necessary to support critical or continuous 
operations. Due to current national energy shortfalls and the 
consequent rise o f “distributed generation,” microturbines are 
now being viewed as primary energy systems. Energy analysts 
predict that distributed generation technologies will be a $30 
billion market by 2010. The average cost of microturbines is 
approximately $1,000 per kilowatt.
Many of Montana’s power consumers are relatively small. 
That creates an ideal setting for microturbines. Microturbines 
can be structured as an array and create enough electricity to 
power a fast-food restaurant, a hotel, a small office building or 
medical building. And the inexhaustible source of fuel to 
power this array o f microturbines is a mere 300 feet below the 
surface of vast regions of Montana.
Fuel Cells
Perhaps the most exciting piece of the long-term energy 
and economic development puzzle in Montana could involve 
fuel cells. The most promising emerging technology that 
utilizes methane as a fuel source is the Solid Oxide Fuel Cell 
(SOFC). SOFCs do not “burn” fuel to generate electricity, 
but rather do so by electrochemical reaction. Though SOFC 
technology is fairly recent, many industry professionals 
believe that SOFCs will play a major role in our energy 
future, and regional energy companies (e.g. Montana Dakota 
Utilities) are extremely interested in its development.
There are three technical reasons why this technology is 
so promising:
1) The reforming of the fuel stock to create a hydrogen 
rich stream does not require elaborate preprocessing or large 
pieces of equipment as does other fuel cell technologies.
2) The SOFC design is much more tolerant of other 
chemical compounds in the fuel stream. For example, a 
SOFC would have no difficulty performing with a stream that 
is 95 percent methane, whereas this fuel stream would cause 
other fuel cell technologies to fail.31
3) Great strides have been made in material science. Proof 
of concept was accomplished with exotic alloys and complex 
ceramic compounds. Research has progressed to the point 
where very little efficiency or electrical capacity has been 
sacrificed, while more common (i.e. less expensive) materials 
are being utilized.
Along with the technological advances, there are 
important geographic and economic reasons why fuel cells 
are so attractive for Montana’s energy future. Montana has 
coal and gas reserves over much o f the state east o f the 
Continental Divide. Fuel cells can potentially run directly off 
these methane sources, and provide energy in a variety of 
ways. At a minimum, cells could supply the power to operate 
all of the wells in a coal bed methane pod. The resource can 
also be extracted and used to benefit local residents and
industries via fuel cells. For example, cells could be used to 
supply electricity to a broad base of our rural population with 
minimal environmental impact. Distributed fuel cells would 
not require the huge infrastructure (pipelines and roads) that 
conventional coal bed methane development does. 
Ultimately, fuel cells could be used to produce electricity to 
feed into a grid system. This would extend the life o f the 
coal bed methane resource beyond the typical 15-year time 
horizon by an additional 15-20 years and moderate the 
impacts o f water discharge. Potentially, fuel cells offer 
Montanans an opportunity to become more energy 
independent. In addition, the state has the chance to 
be at the cutting edge of using and refining a critical new 
technology. Fuel cells have attracted attention (and 
investment) from a number of entities. There are other 
regions in the world (notably China) where coal, methane, 
and fuel cells are also attracting notice. We can develop 
expertise and businesses to support this form of energy 
generation that will really contribute to long-term economic 
development.
Conclusion
We believe Montana has choices about how to develop 
coal bed methane. It is a valuable resource and one that is 
clearly in demand. We encourage Montanans to develop this 
resource in an environmentally responsible manner, with the 
highest regard to community drinking water supplies and the 
well being of the state’s farming and ranching industry. 
Montanans should take a strategic view of the resource and 
leverage it to provide a clean and inexpensive source of 
electrical energy for all of its residents and businesses. Coal 
bed methane has the potential to benefit Montana beyond 
the calculated 15-year lifespan of a well. Rather than view 
coal bed methane as an extractive resource, employing a 
handful of people for a short time, our resource base can 
provide long-term economic development by attracting 
clean industry, providing inexpensive energy to our rural 
population, and stabilizing energy prices in our cities. The 
application of clean, efficient, and reliable electricity 
generation technologies will add value to the resource and 
offer Montanans the energy independence needed to 
compete in tomorrow’s marketplace.□
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TAXES
A Primer on Montana’s Taxes
by Douglas J. Young
Taxes continue to play a key role in public policy debates throughout the state and nation. What are the principal sources of governmental revenues and how have they changed 
over time? How do Montana’s taxes compare with those in other 
states? Why have property taxes on residential property been 
rising so rapidly? How have declining natural resource markets 
affected Montana’s taxes? This article provides a factual basis for 
discussing Montana’s tax system.
Government Revenue Sources
Montana’s state and local governments— including counties, 
cities, towns, and school districts— receive revenues from three 
principal sources. About one-half of revenues come from taxes. 
About one-fourth are from user fees, charges, and miscellaneous 
revenues, including educational fees and interest. Another 
one-fourth of revenues are intergovernmental transfers from the 
federal government (Figure 1).
Taxes have declined from about 12 percent of income 
in 1970 to about 11 percent today. Federal revenues have 
remained roughly constant at about 6 percent of income, 
but the composition has shifted from primarily highways 
to Medicaid, welfare programs, and education. Fees and 
miscellaneous revenues rose dramatically in the early 1980s 
as the Coal Trust Fund increased rapidly and interest rates 
were high.
Montana’s taxes are 42nd highest among the states and
Table 1
Are Taxes H igh In Montana?
State
Dollars per 
Capita Rank Percent o f  Income Rank
Montana $2,027 42 li. i 29
Idaho 2,138 40 ii.6 20
North Dakota 2,238 35 12.1 11
South Dakota 1,965 46 10.1 46
Wyoming 2,421 25 11.7 17
U.S. Average $2,597 11.3
Source: Montana Taxpayers Association, op.cit.
District of Columbia on a per capita basis, and 29th as 
a percentage of income. Total taxes are similar in the 
surrounding states, except in South Dakota which has 
exceptionally low taxes (Table 1).
Tax Composition
The composition of Montana’s taxes— as of fiscal year 
1996— differed markedly from most states. Montana’s property 
taxes were 43 percent of tax revenues, compared to 30 percent 
in most states. Montana does not have a general sales tax, but 
it does levy a variety of selective sales taxes on gasoline, 
tobacco, liquor and other goods. Still, all sales taxes were only
Figure 1
Montana Governm ent Revenues
Sources: U.S. Bureau of the Census, Government Finances (various 
years); U.S. Department of Commerce, Bureau of Economic Analysis, 
State Personal Income; Montana Taxpayers Association, Montana 
Taxation - 2000.
Figure 2
Tax Com position, 1996
Source: U.S. Bureau of the Census, Government Finances in 
FY 1995-96.
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Table 2
Effective Tax Rates on  a $70,000 Home
State Effective Rate Rank
Montana 1.19% 23
Idaho 0.94% 34
N. Dakota 1.34% 13
S. Dakota 1.22% 18
Wyoming 0.66% 44
U.S. Average 1.28%
Source: Minnesota Taxpayers Association, 50-State Property 
Tax Comparison Study, January, 1999.
15 percent of revenue, while the national average is 36 
percent. Individual and corporate income taxes were 25 
percent of revenue—very close to the national average. 
Finally, other taxes, including motor vehicle licensing taxes 
and severance taxes on natural resources, made up 16 
percent of Montana taxes, but only 8 percent in most states 
(Figure 2).
Although overall property taxes have been high in 
Montana, taxes on residential, commercial, and agricultural 
real property are average to below average. For example, 
effective rates on a $70,000 home (property taxes divided by 
market value) illustrate this point (Table 2).
Montana’s property taxes in 1996 were higher for several 
reasons. First, Montana traditionally taxed public utility 
property at three to four times the rates of other property. 
Second, Montana has taxed business equipment (including 
agricultural equipment) at higher rates than most real 
property, while many other states tax equipment at the 
same rate, and some states don’t tax it at all (e.g. North and 
South Dakota). In addition, Montana received substantial 
property tax revenues from natural resources during the 
1970s and 1980s.
However, the decline of natural resource prices and 
legislative changes have substantially altered the 
composition of Montana’s property tax base, and will
decrease overall property tax revenues in coming years (Table 3).
In the mid-1980s, natural resource production constituted 
about one-third of the property tax base. After the “energy 
crisis” and certain legislative changes, taxable values dropped 
dramatically. Residential and commercial property has increased 
from 29 percent of the tax base to 55 percent.
Utility property increased to 25 percent of the tax base in the 
1990s, but recent legislative changes have reduced the taxable 
value. As shown in Table 3, all other property, which includes 
business equipment, has fallen in absolute value and as a 
proportion of the tax base.
Summary
Montana’s taxes are about average among the states, but 
the state has historically levied relatively high property taxes.
In recent years, the Legislature has sought to improve the 
business climate in Montana by reducing property taxes on 
equipment and utilities. The property tax burden is 
consequently shifting increasingly toward residential and 
commercial property. Whether economic development will 
follow remains to be seen.O
Douglas J. Young is a professor of economics at Montana State 
University in Bozeman.
Table 3
Montana's Property Tax Base (Taxable Values)
— FY 1986— FY 2001—
Millions o f Millions o f
Dollars Percent Dollars Percent
Resources $768 32 $14 1
Ag Land 142 6 133 8
Res/Comm 677 29 927 55
Utilities 365 15 378 22
All Other 418 18 228 14
Total $2,370 100% $1,680 100%
Source: Montana Department of Revenue, Biennial Reports and unpublished 
data.
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